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Abstract 
The objective of this study is to determine how the history of science affects prospective mathematics teachers in their 
perspective on the nature of science, by trying to raise awareness among prospective teachers on “the history of science” and 
“scientific knowledge-obtaining process of scientists”. The history of science and the processes whereby scientists obtain 
scientific knowledge was taught to participants in a course titled “The History of Science” for one semester, presented using a 
variety of activities. The results of this study suggested that the HOS courses, supported with a variety of activities, were 
relatively effective in enhancing the participants’ NOS views. 
© 2011 Published by Elsevier Ltd. 
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1. Introduction 
Generally speaking, student understanding of the nature of science is currently being emphasized as an important 
educational objective worldwide. Such an understanding is considered a significant aspect of scientific literacy. It is 
possible to examine the approaches applied to develop the perceptions held by students, teachers, or teacher 
candidates, in all levels, about the nature of science as: (i) direct and reflective, (ii) indirect, and (iii) historical:  
The teacher’s views on the nature of science in turn affect the way science is communicated to, and meant to 
benefit, the student. Thus, the method in which the teacher understands and explains the nature of science is 
essential. The historical approach, one approach used to develop the NOS concepts, requires that teachers to know 
and use a wide range of related examples, explanations, demonstrations, and are able to discuss historical episodes. 
They should be able to comfortably discourse on various NOS aspects, contextualize their NOS teaching with some 
examples or “stories” from the HOS, and design science-based activities in order to render the target NOS aspects 
accessible and understandable to K-12 students (Abd-El-Khalick and Lederman, 2000). 
In this context, the objective of the history of science is not to give students the absolute truths about natural 
laws, not to make a list of facts or inventions, or to make the students memorize the names or dates (Hvolbek, 1993, 
quote: Simsek, 2009). The history of science should give students information about the nature of science, how it 
develops and improves; it should explain the scientific method, and should provide students with the skills to 
recognize the characteristics of scientific knowledge (Simsek, 2009). 
NRC (1996) emphasizes that an aptitude for scientific inquiry ability, related to the nature and function of 
science, was a “must” for effective science and mathematics instruction. Math teachers, as well as science teachers, 
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should also understand how scientists think and behave, and they should be able to communicate this understanding 
to their students. When we examine the history of science, Leonardo da Vinci expressed the view that mathematics 
was important in experimental science and that theory and practice should be associated with each other; theory 
without practice was meaningless, and practice without theory was poor and abortive (Yildirim, 2008). Thus, a 
mathematician needs to have some awareness of nature of science. 
This research focuses on how the history of science affects prospective mathematics teachers’ ideas as related to 
the nature of science through their experience of the “history of science” and thus the understanding of the processes 
by which scientists acquire scientific knowledge.   
2. Research questions 
How did the perspectives of prospective mathematics teachers towards the nature of science change after the 
history of science course, supported by various activities? And related to this, two sub-problems were determined:    
1. Is there any expansion in the perceptions of prospective mathematics teachers towards the nature of science after 
the course, compared to before the course? 
2. Is the change in prospective mathematics teachers’ perspectives in relation to the sub-fields of the “nature of 
science” enough? 
3. Method 
3.1. Population and subjects  
In order to assess the impact of a history of science course on prospective mathematics teachers, the history of 
science and the scientific process was taught to prospective mathematics teachers in a course called the “History of 
Science”,  for one semester using a variety of activities. The research population consisted of 44 prospective 
mathematics teachers. For the purpose of this research, one group pre-test and post-test model was used. To perform 
an experimental application, and to examine student progress before and after the application, the answers given by 
the prospective teachers to the scale were scored after categorizing qualitatively, and to see the difference between 
the pre-test and post-test scores, the frequencies were recorded according to the categories of the answers given by 
the students.   
3.2. Conducting the Application  
The history of science was divided into periods (such as “Ancient Times”, “The Middle Ages” and “The 
Renaissance”). Using case studies from the 15th through the 20th century, the objective of the course is to highlight 
the rational, psychological and social characteristics that have typified the meaning and methods of the natural 
sciences; and it focuses on the interaction of scientific ideas within their social and cultural contexts. The students, 
divided into groups, conducted research related to these periods. The student groups presented their research at the 
lecture. Each group then read a story about each period during the lectures, and discussed the story among their own 
groups. This discussion then took place within the class. The students come to conclusions about the methods and 
processes of acquiring scientific knowledge. For three courses, students watched a science film about some key 
figures in science, including Einstein; after watching the film, there was a discussion. Within the class, the process 
used by scientists to acquire knowledge was discussed; along with their understanding of associated subjects, the 
sociology and philosophy of science. The duration of the course was approximately ten weeks.  
3.3. Data Collection Tool  
All prospective mathematics teachers were given open-ended questionnaires intended to assess their perceptions 
of NOS during the first and last weeks of the spring term. Open-ended questionnaires in conjunction with follow-up 
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semi-structured interviews were used to assess all prospective teachers’ conceptions of NOS. The interviews lasted 
between 30 minutes and one hour. All interviews were audiotaped and transcribed for analysis. Both before and 
after, prospective mathematics teachers were polled using the “nature of science questionnaire” (VNOS-C). The 
adaptation to the Turkish of the questionnaire (originally developed by Lederman et al., 2002) was prepared by 
Kucuk (2006). The VNOS-C questionnaire consists of ten open-ended items designed to assess the previously 
delineated NOS aspects. The conceptual portion of this scale and the basis for the questions in this section are 
explained below.  
The empirical nature of science; Determining their opinions about the experimental nature of science (3 
questions). 
The tentative nature of science; determining their opinions about the uncertain nature of the scientific claims and 
why these claims vary (1 question). 
Scientific theories and laws; Determining their opinions about the existing relationships among the products of 
science (1 question). 
Inference and Theoretical Entities; Determining their opinions about whether they understand the roles of human 
thinking, and creativity, and models in science; and that the scientific models were not copies of the reality (2 
questions). 
Theory-Laden NOS; Determining their opinions about whether they understand that it is possible to have 
different thoughts and conclusions on the roles of the experimental evidence and depending on the same data in 
producing scientific information (1 question). 
Social and Cultural Factors; Determining their opinions about the roles of cultural and social factors in science, 
and the necessity for experimental evidence in order to produce scientific data (1 question). 
The creative and imaginative nature of scientific knowledge; determining their opinions about the roles of the 
human creativity and imagination in science, and in which stages they play a role (1 question). 
3.4. Data Analysis  
The prospective mathematics teachers’ answers in this study were divided into categories including 
“satisfactory”, “variable”, and “unsatisfactory”, as was the case in Khishfe (2004). In order to be able to categorize 
the prospective mathematics teachers’ overall views on the nature of science as “satisfactory”, they were required to 
supply examples in their answers to all items related to the ones on which they had a “satisfactory” view. If they 
could not produce an adequate perspective on the question in relation to the nature of science, then their opinions 
were typed as “unsatisfactory”. If they could not supply an adequate overall perspective in relation to the questions, 
though they could offer a view on certain items, then their views were defined as “variable”. The answers in these 
categories from the prospective mathematics teachers were displayed as percentage and frequency. The frequencies 
from the study constituted the quantitative part of the study, so the differences were also displayed quantitatively. To 
display the variance in the prospective teachers’ answers and as the quantitative part of the study, samples from the 
answers were shown as before and after the application. By this method and by representing the findings of the 
study qualitatively and quantitatively, supportive findings were provided. 
4. Results and Comment 
The percentage and frequency distribution of the answers to the scale items by the prospective mathematics 
teachers before and after the history of science course, which are supported by activities, are given below (Table 1).  
  
Table 1. The test results of the prospective mathematics teachers from the open-ended questions before and after the course 
 
 
Unsatisfactory Variable Satisfactory 
Pre-test Post-test Pre-test Post-test Pre-test Post-test 
N % N % N % N % N % N % 
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The empirical 
nature of science 
7 4.09 1 2.27 7 15.90 8 18.18 1 2.27 35 79.54 
16 36.36 1 2.27 29 65.91 37 84.09   6 13.64 
4 9.09 2 4.54 30 68.18 4 9.09 11 25 38 86.36 
The tentative 
nature of science 5 11.36 1 2.27 22 50 2 4.54 18 40.91 41 93.18 
Scientific theories 
and laws 39 88.64 2 4.54 4 9.09 32 72.73 2 4.54 10 22.7 
Inference and 
Theoretical 
Entities 
40 90.91 5 11.36 2 4.54 11 25 1 2.27 28 63.64 
40 90.91 8 18.18 5 11.36 2 4.54   34 77.27 
Theory-Laden 
NOS 9 20.45   30 68.18 13 29.54 6 13.64 31 70.45 
Social and 
Cultural Factors 32 72.73 3 6.82 4 9.09 5 11.36 8 18.18 36 81.82 
The creative and 
imaginative NOS 32 72.73 9 9.09   15 34.01 13 29.54 20 45.45 
 
The empirical nature of science: The results indicate that prospective mathematics teachers’ views on the 
experimental nature of science were variable and unsatisfactory in the pre-tests. A large majority of the HOS course 
prospective mathematics teachers had “unsatisfactory” views of the empirical NOS in pre-questions; whereas, in the 
post-tests, most of the teachers had “satisfactory” views.  
“It is one of the methods used during research.” (Pre-test) 
“The scientific information was first set forth as a hypothesis. In order to prove the accuracy of the hypothesis, 
data, repeated experiments and observations were required. In a chemical reaction, the proof of conservation of mass 
is supplied in the experiment for conservation of mass.” (Post-test) 
The tentative nature of science: Results indicate that prospective mathematics teachers had mostly (50%) variable 
views about the uncertain nature of science in the pre-tests. In the post-tests, the majority (93%) of the prospective 
mathematics teachers had sufficient views.         
“Changeable.” (Pre-test) 
“Scientific theories are variable. New research and on-going experiments can produce different results, and the 
theory can change. For example, atomic theory has evolved over the years since it was first presented.” (Post-test) 
Scientific theories and laws: Prospective mathematics teachers expressed (89%) “Unsatisfactory” views on 
scientific theories, principles, and laws in the pre-tests. The post-tests results indicate that most (73%) of the 
prospective mathematics teachers had developed more complex views  
 “If a theory’s accuracy is proven, then it becomes a law of science. The law does not change.” (Pre-test) 
 “The theories are the ideas, whereas the laws are proven by the experiments. However, if the laws are disproven, 
then they can be changed.” (Post-test) 
Inference and Theoretical Entities: Results indicate that prospective mathematics teachers delivered mostly 
(91%) unsatisfactory views on inference and theoretical entities in the pre-tests. The post-test results show 
satisfactory opinions for most of the prospective mathematics teachers (63%, 77%).  
“They benefited from space technologies.” (Pre-test). 
 “Scientists used variables, including their own imagination, creativity, and clear-sightedness, when investigating 
atomic structure. They monitored events in environments, where we cannot or would not exist, in their minds, 
virtually.” (Post-test) 
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Theory-Laden NOS: Results indicate that prospective mathematics teachers delivered mostly (68%) varying 
opinions about theory-laden NOS in the pre-tests. In the post-tests, most (70%) of the prospective mathematics 
teachers had satisfactory opinions.   
“Since the data are not exactly proven, different results can occur?” (Pre-test) 
 “Scientists have different thought patterns. Their points of view on life, their social structures, and their 
philosophical stances can lead to different results.” (Post-test).  
Social and Cultural Factors: Results indicate that prospective mathematics teachers submitted mostly (73%) 
unsatisfactory views on Social and Cultural Factors in the pre-tests; in the post-tests, the majority (82%) submitted 
satisfactory views.     
“Science is universal. Since science is based on truths, and does not change individually, the results of it are the 
same in every society.” (Pre-test). 
 “I think that the science was affected by the social and political values, and philosophical assumptions, and the 
culture.” (Post-test)  
The creative and imaginative NOS: It is seen that the prospective mathematics teachers delivered mostly (73%) 
unsatisfactory views about the creative and imaginative NOS in the pre-tests. And whereas in the post-tests, it is 
seen that some (34%) of the prospective mathematics teachers delivered variable views, and some (45%) of them 
delivered satisfactory views.     
“They use the creative and imaginative NOS in the planning part of the scientific research.” (Pre-test) 
 “Scientists exercised creativity and imagination at each stage during their research. For example, Einstein 
imagined reaching the speed of light.  He discovered E=mc2 as a result of his research.” (Post-test). 
A conclusion could be that the opinions of the prospective mathematics teachers about the nature of science 
displayed a significant enhancement at the end of the history of science course. 
5. Conclusion 
According to the findings of this research: 
The perceptions of mathematics teachers on the nature of science were unsatisfactory before taking the history of 
science course. This result is consistent with the results of other studies conducted to determine the prospective 
mathematics teachers’ perceptions on the nature of science (Kucuk, 2006; Akerson and Abd-El-Khalick, 2003; Abd-
El-Khalick and Lederman, 2000). There were developments in the prospective mathematics teachers’ views on the 
nature of science, for those who took the history of science course, in the favor of instruction in the history of 
science. In addition, when the sub-parts of the scale were investigated, similarly there was an enhancement for the 
prospective mathematics teachers’ views on the nature of science. 
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